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• Processes to gather continuous 
3D utility information

3D Utility Investigation (HOW):

• To represent existing utilities in 3-Dimensions 
throughout the project limits 

3D Corridor Modeling (WHY):

• Synchronized array of multi-frequency GPR antennas 
obtaining Radar Tomography Data (RT 3D Imagery) 

Advanced Geophysics (WHAT):

3D Radar Tomography, SUE and FDOT Design Projects:



• Assists with the determination of horizontal and 
vertical location of existing underground utilities and 
features

3D Radar Tomography:

PROS: CONS:

Continuous Imagery Extensive Data Processing

Calibration of Data Highly Skilled User

Detects Utilities and Other Features Geophysical Limits
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• Not all utilities will be detected

• Utility type will not be identified

Geophysical Limits:

• Full conventional utility investigation AND 
Radar Tomography

Solution:

• 3D Utility information to use for 3D 
Design/Corridor Modeling

Result:



Statewide Consultant Support for Radar Tomography, 
a Subsurface Utility Engineering (SUE) Mapping Technology

TWO1: SR46 (Wekiva 7A) / District 5

TWO2: SR60 (Kennedy Blvd) / District 7

TWO3: Amtrak Hollywood Station / District 4

TWO4: SR189 / District 3

TWO5: SR600 / District 5

TWO6: SR5 / District 5



Process:

• Obtain Utility Records

• Recover/Establish Project Horizontal and Vertical Control

• Scan Areas and Record Raw RT Data

• Complete Conventional Designating with Electronic Depth 
Estimates and visual inspection of accessible points

• Complete Locating to assist in calibrating RT

• Survey

• Process and Prepare Deliverables



TWO5: SR600 from Emmet St. to Charles St., Volusia County 
(FPID: 436855-1 / Drainage Project)

Design Consultant: DRMP; 
SUE Provider: Cardno

RT Objective: 
Identify the less congested 
area for new drainage pipes

Scope:
Scan 2.32ac, 34 Test Holes 
(THs), provide UTEX.dgn 2D/3D 
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TWO5: SR600 from Emmet St. to Charles St., Volusia County 
(FPID: 436855-1)



TWO6: SR5/US1 at Ballard, Hibiscus and US192
(FPID: 4235652-1 / Intersection Improvements)

Design Consultant: DRMP; 
SUE Provider: Cardno

RT Objective: 
Obtain 3D utility information 
within limits

Scope:
Scan 1.79ac, 24THs provide 
UTEX.dgn 2D/3D. Clear mast 
arms foundations 



TWO6: SR5/US1 at Ballard, Hibiscus and US192
(FPID: 4235652-1)



TWO6: SR5/US1 at Ballard, Hibiscus and US192
(FPID: 4235652-1)



How do we obtain estimated “Z” information?

• Dedicated field data collection

• Advanced geophysics / data interpretation
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3D Radar Tomography



3D Radar Tomography



3D Radar Tomography vs. Real Time GPR



Depth Information from Different Data Sets



Depth Information from Different Data Sets



Depth Information from Different Data Sets



Vertical Data Management

Compare and analyze Z from different data sets



Vertical Data Management

Compare and analyze Z from different data sets



Vertical Data Management

Compare and analyze Z from different data sets



Export and Preparation of 2D and 3D DGN



Export and Preparation of 2D and 3D DGN



Export and Preparation of 2D and 3D DGN



UTVHRD01.dgn



3D Utility Information:

• Continuous 3D representation throughout the limits

• Cross sections with utility elevations 
(vs. interpolation between known points/THs)

• Enhanced conflict analysis

• Potential reduction of THs

Elevations (Z) based on advanced geophysics, data 
interpretation and visual verification



Utility information used for roadway design

• 2-Dimensional utility information (QL D, C and B) added to 
design file

• Conflict analysis in X,Y (Phase I) and then Z (Phase II) based 
on utility information



• 2-Dimensional utility information (QL D, C and B) added to 
design file

• Conflict analysis in X,Y (Phase I) and then Z (Phase II) based 
on utility information

No X,Y conflictX,Y conflict Z conflict?

Utility information used for roadway design



Reference 
UTEXRD.DGN

Proceed with 
design

Analyze potential conflicts 
based on X, Y utility location

Is it a 
potential 
conflict?

NO

NO

In conflict 
based on Z?

YES

YES

Conflict independent from 
depth of utility 

(e.g. piers, walls)

Conflict resolution (e.g. modify 
design, OR utility relocation)

Verify conflict through 
physical exposure of utility

Potential 
conflict based 

on depth?

YES

NO

“Standard” conflict analysis without 
3D information
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NO
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Conflict independent from 
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Conflict resolution (e.g. modify 
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Potential 
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Conflict within 
“risk 

envelope”?
NO

Proceed with 
designYES

Depth 
Estimate “Z”

Conflict analysis with 3D information



Conflict analysis and “Risk Envelope”

Gas line represented in 2D “Risk Envelope” in 2D

Professional judgment and source of utility information
must be documented throughout the process



Estimated “Z” information and “Risk Envelope”

Gas line represented in 3D “Risk Envelope” in 3D

Professional judgment and source of utility information
must be documented throughout the process



Gas line represented in 3D “Risk Envelope” in 3D

Professional judgment and source of utility information
must be documented throughout the process

Estimated “Z” information and “Risk Envelope”



Estimated “Z” information and “Risk Envelope”



Quality Level B with 
depth qualifiers / 
“Risk Envelope”

Quality Level A at 
critical locations

Estimated “Z” information and “Risk Envelope”



3D Utility Information for Modeling: Possible Solutions

“Mock 3D File”

3D File with Limited Geophysics

3D File with RT/Advanced Geophysics



3D Utility Information for Modeling: Possible Solutions

“Mock 3D File”

• Conventional designating

• Build 3D Utility info based on ARBITRARY depths

• Perform THs at ALL potential conflict locations

• Adjust 3D utility info based on THs

• Benefits: visual aid / “3D” representation of utilities



3D Utility Information for Modeling: Possible Solutions

“3D File with Limited Geophysics”

• Conventional designating + obtain electronic depth 
estimates (EDE) from pipe/cable locators and GPR in real 
time

• Obtain vertical data at all access points

• Build 3D Utility info based on limited depth information

• Perform THs at MOST potential conflict locations

• Adjust 3D utility info based on THs

• Benefit: fairly accurate 3D model; some savings on THs



3D Utility Information for Modeling: Possible Solutions

“3D File with RT/Advanced Geophysics”

• Conventional designating + obtain electronic depth 
estimates (EDE) from pipe/cable locators and GPR in real 
time

• Full RT scanning and processing

• Obtain vertical data at all access points

• Build 3D Utility info based on calibrated depth information

• Perform THs at SOME potential conflict locations

• Adjust 3D utility info based on THs

• Benefit: more accurate 3D model; savings on THs



Document ALL Utility Information and Sources:

ATTRIBUTES
Quality Level:  QLB
Method of “z” value: GPR
Starting elevation: 256.8
Ending elevation: 255.8
Size: 8”
Material: Metal within Plastic
Owner: ATT



Document ALL Utility Information and Sources:



Document ALL Utility Information and Sources:

43ft long underground vault



Thank you !

Gary R. Roche, PSM (FDOT)

Carlo Pilia (Cardno)


